The role of firefly luciferase C-terminal domain in efficient coupling of adenylation and oxidative steps.
The N-terminal domain (N-domain) of the firefly luciferase from Photinus pyraris has weak luminescence activity, and shows a unique light emitting profile with very long rise time of more than several minutes. Through a sensitive assay of the reaction intermediate luciferyl-adenylate (LH2-AMP), we found that the slow increase in the N-domain luminescence faithfully reflected the concentration of dissociated LH2-AMP. No such correlation was observed for wild-type or mutant enzymes with short rise time, except one with longer rise time. The results suggest that the C-terminal domain plays an indispensable role in efficiently coupling adenylation and oxidative steps.